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Experimental Section
General All manipulations were carried out under a protective atmosphere of argon, using Schlenk techniques or in a glove box. Solvents were dried over Na/benzophenone and distilled under an atmosphere of argon. UV/Vis spectra were acquired using a PerkinElmer Lambda 35 spectrometer using quartz cells with a path length of 0.1 cm. Infrared were recorded on a Varian 2000 FT-IR spectrometer (with Golden Gate ATR unit). NMR spectra were recorded on a Bruker Avance III 300 MHz spectrometer. C 6 D 6 was dried over Na or K then distilled under argon. Tetrahydrofuran-d 8 was distilled over Na/K alloy. 2,3,3,5,6,6-Hexakis(2',4',6'triisopropylphenyl)-tricyclo[3.1.0.0. 2,4 ]hexasilan-1,4-diyl (1) and 1,1,2trichloro-2,3,3-tris(2',4',6'triisopropyl-phenyl)cyclotrisilane (4) were prepared according to our published procedures. [S1] Bis(dimethylamino)chlorophosphine was prepared from tris(dimethylamino)phosphine [S2] by a literature protocol. [S3] (2,2,5,5,6-Pentakis(2',4',6'-triisoprophylphenyl)tetracyclo[2.2.0.0 1,3 .0 3,6 ]hexasilan-4yl)lithium 3Li
(a) At −80 °C a lithium/naphthalene (Li/C 10 H 8 ) solution in thf (2.2 mL, 0.30 M, 2.1 eq) is added dropwise within 5 min to a solution of 0.436 g (0.314 mmol) 1 in 5 mL Et 2 O. The reaction mixture is allowed to warm to ambient temperature slowly within 6 h during which the solution turns deep orange. After 12 h of stirring, all volatiles are distilled off at room temperature under reduced pressure (10 −3 mbar). The solid residue is digested with benzene (10 mL) and filtered. The solvent is evaporated and the residue dissolved in 1.5 mL hexane.
Standing overnight affords 3Li . as co-crystallisate † with thf and naphthalene in 62% yield as orange blocks.
(b) At −80 °C a Li/C 10 H 8 solution in thf (33 mL, 0.515 M, 4.5 eq) is added to a solution of 3.02 g (3.77 mmol) 4 in 25 mL Et 2 O over a period of 5 min. The reaction mixture is allowed to warm to ambient temperature slowly within 6 h during which the solution turns deep orange. After 12 h of stirring, all volatiles are distilled off at room temperature under reduced pressure (10 −3 mbar). The solid residue is digested with benzene (50 mL) and filtered. The solvent is evaporated and the residue dissolved in 5 mL hexane. Standing overnight affords 3Li . as co-crystallisate † with thf and naphthalene in 51% yield as orange blocks. 35, 154.13, 153.58, 153.54, 153.00, 152.71, 152.67, 152.44, 149.33, 148.94, 148.77, 148.42, 147.76, 146.93, 145.05, 142 .59, † Depending on crystallisation conditions different amounts of thf and naphthalene (C 10 H 8 ) co-crystallise.
Keeping precipitated samples of 3Li in high vacuum (30 °C, 1·10 −5 mbar) for 10 hours affords 3Li with 2·equivalents of coordinated thf and 0.6 equivalents of co-crystallised C 10 H 8 . Crystals of 3Li·2thf·0.5C 10 H 8 (mp.>200°C, dec.) suitable for X-ray measurement were grown from a hexane solution of above samples. S3 140.73, 140.13, 133.89, 128.05, 125.88 (C 10 H 8 ), 122.50, 122.23, 122.10, 121.68, 121.47, 120.97, 68.20 (thf), 36.36, 35.24, 34.66, 34.51, 34.34, 34.24, 34.00, 33.54, 28.97, 28.20, 27.98, 27.84, 27.38, 27 .07 (Tip-iPr-CH and Tip-iPr-CH 3 ), 25.35 (THF), 24.82, 24.58, 24.36, 24.27, 24.12, 23.82, 23.63, 23.42, 23.15, 22.63, 12-Crown-4 (0.30 mL, 1.85 mmol) was added at 25°C to a solution of 3Li (0.86 mmol) in thf (5 mL). After stirring for 15 minutes all volatiles were removed in vacuum (10 −3 mbar). The residue was further kept in high vacuum (30 °C; 1·10 −5 mbar) for 4 hours and then washed with hexane (2 x 15 mL) to remove any remaining naphthalene. Drying under vacuum yielded 0.95 g (72%) 3[Li(12-crown-4) 2 ] as a brownish solid. Crystals of 3[Li(12-crown-4) 2 ]·thf (mp. > 200°C, dec.) suitable for X-ray measurement were grown from a thf/hexane mixture at rt. 1 H NMR (300.13 MHz, 300 K, thf-d 8 ):  = 6.92 (br, 1 H, Tip CH), 6.85 (br, 2 H, Tip CH), 6.68, 6.65, 6.62 (overlapping, each: 1 H, Tip CH), 6.55 (br, 4 H, Tip CH), 5. 66, 5.07, 4.83, 4.66, 4.21, 4.12 (each: 89, 155.19, 155.09, 154.15, 153.59, 153.23, 152.70, 152.15, 151.87, 147.99, 147.67, 147.37, 146.45, 145.76, 145.10, 142.26, 142.12, 122.43, 122.18, 121.84, 121.34, 121.05, 120.56, 120.39, , 69.45 (OCH 2 , 12-crown-4), 35.96, 35.53, 35.12, 34.98, 34.79, 34.68, 34.28, 34.15, S5 33.80, 33.70, 33.25, 29.95, 28.48, 28.25, 28.13, 27.58, 26.36, 24.33, 23.84, 23.80, 23.01, 3Li (0.66 mmol) was dissolved in 5 mL of dme and stirred for 15 minutes at rt. All volatiles were removed under vacuum (1·10 −3 mbar) and the remaining solid was dried under high vacuum (30 °C; 1·10 −5 mbar) for 4 hours. This procedure: dissolving in dme, solvent evaporation, drying under high vacuum was repeated once. Resulting brownish solid was washed with hexane (2 x 15 mL) and dried under vacuum to yield 0.68 g (70 %) 3[Li(dme) 3 ] (mp 130 °C, dec.). Crystals of 3[Li(dme) 3 ]·toluene suitable for X-ray analysis were grown from a dme/toluene solution at rt. 1 H NMR (300.13 MHz, 300 K, thf-d 8 ):  = 6.92 (br, 1 H, Tip CH), 6.83 (br, 2 H, Tip CH), 6.68, 6.66, 6.63 (overlapping, each 1 H, Tip CH), 6.54 (br, 4 H, Tip CH), 5.74, 5.08, 4.79, 4.71 (each sept, 1 H, Tip-iPr-CHMe 2 ), 4.20 (br, 2 H, Tip-iPr-CHMe 2 ), 3.61 (overlapping, 2 H, Tip-iPr-CHMe 2 ), 3.43 (s, 3 x 4 H, CH 2 O, DME), 3.26 (s, 3 x 6 H, CH 3 O, DME), 3.10 (br, 1 H, Tip-iPr-CHMe 2 ), 2.63 (m, 6 H, Tip-iPr-CHMe 2 ), 1.87, 1.65, 1.41 (each d, 3 J HH = 6.2 Hz, 3 H, Tip-iPr-CH 3 ), 72, 155.25, 155.12, 154.45, 153. 55, 153.38, 153.00, 152.74, 152.18, 151.86, 147.89, 147.56, 147.27, 146.37, 145.68, 145.29, 142.30, 141.99, 122.41, 122.33, 121.76, 121.03, 120.91, 120.52, 120.34, 120 .13 (Ar-CH), 72.51 (dme, OCH 2 ), 58.69 (dme, OCH 3 ) 35. 92, 35.50, 35.16, 35.04, 34.84, S7 34.74, 34.30, 34.12, 33.70, 33.20, 30.12, 28.53, 28.41, 28.13, 27.73, 26.42, 24.32, 24.30, 23.85, 23.12, A solution of 3Li (0.58 mmol) in 10 mL toluene was cooled to −78°C. 55 µL of BH 3 ·SMe 2 (0.58 mmol) were added dropwise and the colour of the reaction mixture changed from orange to dark red-brownish. The reaction mixture was allowed to warm up to room temperature in the cold bath and stirred for additional 20 min. Evaporation of the solvent was followed by sublimation of remaining naphthalene under reduced pressure (10 −3 mbar) at rt. Crystallization from toluene yielded 446 mg (60% yield) of bright red crystals of 5a (mp > 220°C, dec.). 23, 139.93, 139.12, 133 .27 (each s, each 1 C, Ar-C), 123.47-120.10 (br, 14 C, Ar-C), 68.15 (s, thf, CH 2 O) 35.55, 34.66, 34.48, 34.24, 34.18, 27.94, 24.06, 24 .01, 23.91 (s, some br, Tip-iPr-CH and Tip-iPr-CH 3 ), 25.34 (s, thf, CH 2 ). 54 µL (0.44 mmol) of trimethylacetyl chloride were added to a stirred solution of 735 mg (0.43 mmol) 3Li . 5.4thf . 1.1naph in toluene at rt. Stirring of the solution was continued for 60 minutes causing a change in color from orange to deep red. After evaporation of the solvent, the crude product was digested with hexane and filtered. The filtrate was reduced to dryness in vacuo and kept under reduced pressure (10 −3 mbar) overnight to sublime out remaining naphthalene. Crystallization from a pentane solution (2 mL) at rt yielded 207 mg (38%) of 5b as red crystals (mp. 187°C, dec. 35, 151.02, 150.98, 149.98, 149 .78 (each s, each 1 C, Ar-C), 138.13, 137.65, 137.53, 137.01, 126 .40 (each s, each 1 C, Ar-ipso-C), 124.45, (s, 1 C, Ar-CH), 123.93-123.33 (br, 4 C, Ar-CH), 122.55 (br, 3 C, Ar-CH), 121.88, 121.80 (s, 1 C, Ar-CH), 50.36 (s, 1 C, C(CMe 3 )), 38.55, 37.37, 37.12, 36.92, 36.68, 36 .17 (each s, each 1 C, Tip-iPr-CH), 35.95, 35.06 (each br, each 3 C, Tip-iPr-CH) 34. 89, 34.73, 34 .61 (each s, each 1 C, Tip-iPr-CH), 29.56, 29.29, 28.77, 28.07, 27 .26 (s, some br, Tip-iPr-CH 3 ), 26.13 (s, 3 C, C(CH 3 ), 25.87, 25.52, 25.28, 25.07, 25.03, 24.77, 24.66, 24.56, 24.49, 24.42, 24.33, 24.27, 24.18, 24.01, 22.90 (s, some br, , 75.64, H, 9.84, N, 0.00. Found: C, 75.51, H, 9.97 S18   2,2,4,5,5-Pentakis(2',4',6'-triisopropylphenyl)-6-trichlorosilyltetracyclo[2.2.0.0 1,3 .0 
3,6 ]hexasilane 5c
At room temperature, 0.48 g (2.82 mmol) SiCl 4 were added to a solution of 2.56 mmol 3Li in 40 mL toluene and the reaction mixture was stirred for 12 h. All volatiles were removed in vacuum (10 −3 mbar) and the solid residue digested with hexane. After filtration the filtrate was reduced to 15 mL and the precipitated solid was redissolved by gentle heating. Standing overnight at rt yielded 0.56 g orange blocks of 5c . 0.5 C 10 H 8 (mp. 185 °C, dec.). With further reduction of the volume of the mother liquor to 10 mL another 1.95 g of 5c . 0.5 C 10 H 8 were isolated (overall yield 68%). 1 H NMR (300.13 MHz, 300 K, benzene-d 6 ):  = 6.91 (br, 10 H, Tip CH), 5.48 -2.85 (very br, 10 H, Tip-iPr-CHMe 2 ), 2.62 (m, 5 H, Tip-iPr-CHMe 2 ), 2.28-−0.11 (very broad, overlapping with m, overall 90 H, Tip-iPr-CH 3 ); 7.61, 7.23 (m, 0.25 x 4 H, Naph-H). 13 C{ 1 H} NMR (75.46 MHz, 300 K, benzene-d 6 ):  = 155. 80, 153.99, 151.81, 151.55, 151.34, 150.33, 137.60, 137.10, 136.78, 129.71, 126.40, 123.50, 123.27, 37.12, 36.24, 35.35, 35.06, 35.05, 34.87, 34.58, 32.32, 28.13, 24.83, 24.34, 24.08, 23.40, 14.73 . , 68.26; H, 8.78; N, 0. Found: C, 68.61; H, 8.98 ; N, 0. 
Rotational barrier of the SiCl 3 -Substituent in 5c
In the 29 Si NMR spectrum of 5a and 5c broadened resonances were observed for the unsubstituted silicon vertices. This can be attributed to comparably rapid rotation of the SiCl 3 and BH 3 substituents. Thus, 5c was investigated by variable temperature NMR and indeed the resonances significantly sharpened at 223K. With the coalescence temperature (T c = 315K), the free energy of activation ΔG # was estimated to ΔG # = ~58 kJ mol −1 employing the Eyring equation (Fig. S34 ).
Chemical shift difference at low temperature: Δν = 613.41 Hz
Eyring -equation:
At coalescence temperature approximately:
 ΔG # = RT c ln = 57.9 kJ mol −1 . At -80°C, neat bis(dimethylamino)chlorophosphane (55 L, 0.38 mmol) was added slowly to a solution of 0.38 mmol 3Li in 25 mL toluene. The reaction mixture turned deep red and was allowed to warm to room temperature. After stirring for additional 20 min, all volatiles were removed under vacuum and remaining naphthalene was sublimed out at rt (10 −3 mbar); the residue was digested with pentane (25 mL) and filtered. After concentrating the filtrate to 4 mL, standing at room temperature for 12 h afforded 250 mg orange crystals (mp > 220°C, dec.) of 5d . 0.5C 5 H 12 . The mother liquor was further concentrated (1 mL) yielding a second batch of crystals (200 mg 58, 155.18, 154.51, 153.85, 153.29, 152.80, 152.15, 151.92, 150.50, 149.94, 149.17, 139.49, 138.74, 137.87 (d, 3 
